Analysis of insulin receptors on heterogeneous eukaryotic cell populations with fluorochrome-conjugated insulin and fluorescence-activated cell sorter. Advantages and limitations to the 125I-labelled insulin methodology.
The diversity in insulin receptor expression within eukaryotic cell populations can be studied with fluorochrome conjugated reagents with high affinity to the insulin receptor in combination with flow cytometry. We studied the optimal conditions for application of fluorescein isothiocyanate (FITC) conjugated insulin in combination with the fluorescence activated cell sorter (FACS) to analyse insulin receptor expression, and also studied the feasibility of this method for identifying and isolating viable subsets with differences in insulin receptor expression within a cell population. Semisynthetic human insulin was conjugated to FITC, which resulted in at least four types of FITC-insulin molecules with different affinities to the insulin receptor. Each type of FITC-insulin was isolated by semipreparative reverse phase high pressure liquid chromatography. The preparation with a fluorescein/protein ratio of approximately 1.0 was found to have the highest affinity to the receptor, the highest biological activity (approximately 50% of native insulin), and similar antigenicity as native insulin. The optimal staining conditions with respect to pH, time of incubation, and cell number were determined, and were different in some aspects from labelling with 125I-insulin. The binding of FITC-insulin to cells was saturable and could be displaced with unlabelled insulin. The fluorescence signal could be converted to absolute numbers of fluorescein molecules by a calibration curve, and the absolute number of specifically bound FITC-insulin molecules calculated from a F/P ratio approximately 1.0. The FITC-insulin/FACS method permits estimation of the total number of insulin receptors (high plus low affinity), and the data obtained correlate well with the results from Scatchard plot of 125I-insulin binding data.(ABSTRACT TRUNCATED AT 250 WORDS)